Induction of protein phosphatase type 2A in response to disruption of cell-matrix interactions.
The proliferation of most cells is strictly dependent on cell-matrix interactions, a phenomenon called anchorage dependence. Because tumor cells are often independent of this regulation, it is important to characterize the molecular components that are involved in this control. We therefore investigated a possible role of serine/threonine protein phosphatases in the regulation of anchorage-dependent cell growth. We found that the activity of serine/threonine protein phosphatase type 2A (PP2A) and, to a lesser extent, that of type 1 (PP1), was upregulated in response to the disruption of cellular attachment. In the case of PP2A, this induction was due to the transcriptional activation of the gene and increased expression of its protein. The increase in phosphatase activity corresponded with a decrease in the phosphorylation of cellular proteins that occurred in anchorage-dependent cells, but to a much lesser degree in anchorage-independent cells. At the same time, the activity of cyclin-dependent kinases was downregulated in anchorage-dependent, but not in anchorage-independent cells. Thus, our results indicate that the balance of kinase and phosphatase activity in anchorage-dependent cells is tipped in favor of phosphatase activity, which seems to dominate the extent of reversible protein phosphorylations after cellular detachment. In contrast, anchorage-independent cells appear to neutralize elevated phosphatase activity through sustained, strong kinase activity.